J 



® 



EuropSisches Patentamt 
European Patent Office 
Office europeen des brevets 




@ Publication number: 0 328 844 B1 



EUROPEAN PATENT SPECIFICATION 



@ Date of publication of patent specification : 
15.01.92 Bulletin 92/03 



® int. ci. 6 : D21F 3/02, D21F 1/36 



(21) Application number: 88630163.9 
@ Date of filing : 14.09.88 



@ Extended nip press belt guide and method. 



(So) Priority : 19.02.88 US 157674 



(43) Date of publication of application : 
23.08.89 Bulletin 89/34 



(45) Publication of the grant of the patent : 
15.01.92 Bulletin 92/03 



@ Designated Contracting States : 
DE GB IT 



(g) References cited : 
DE-A- 267 607 
US-A- 2 777 331 



CO 

00 

00 
CM 

CO 



CL 
LU 



@ Proprietor: BELOIT CORPORATION 
P.O. Box 350 

Beloit Wisconsin 53511 (US) 



(72) Inventor: Lange, David Vincent 
1150 Hackett Street 
Beloit Wisconsin (US) 
Inventor: Roe rig, Arnold James 
1508 South Ridge Road 
Beloit Wisconsin 53511 (US) 
Inventor : Brown, Dale Allen 
7238 M-H Townline Route No. 1 
Milton Wisconsin (US) 



(74) Representative : Schmitz, Jean-Marie et al 
OFFICE DENNEMEYER S.&.r.l. P.O. Box 1502 
L-1015 Luxembourg (LU) 



Note : Within nine months from the publication of the mention of the grant of the European patent, any 
person may give notice to the European Patent Office of opposition to the European patent granted. 
Notice of opposition shall be filed in a written reasoned statement. It shall not be deemed to have been 
filed until the opposition fee has been paid (Art 99(1) European patent convention). 



Jouve, 18, rue Saint-Denis, 75001 PARIS 



1 



EP 0 328 844 B1 



2 



Description 

BACKGROUND OF THE INVENTION 

This invention relates to web pressing. More par- 5 
ticularly, the invention relates to the pressing of a 
traveling web, such as paper, freshly formed from an 
aqueous slurry of fibers in a press which includes a 
non-rotating press member, such as a shoe. Still more 
particularly, this invention relates to a press of the 10 
type known in the papermaklng industry as an exten- 
ded-nip press wherein the web of paper travels 
through an area of contact between a moving surface, 
such as a rotating roll, and a felt and belt carried on 
the roll surface and pressed against it by a press- 15 
urized shoe having a face with a contour matching an 
arcuate portion of the roll surface. 

While such extended-nip type presses are rela- 
tively new in the papermaking industry, there have 
been numerous installations and various types of con- 20 
figurations. Common to all extended nip presses is 
the use of one or more looped, flexible belts which 
travel through the nip with the paper web and one or 
more felts. One side of the belt contacts the web or 
felt, and its other side is in sliding contact with a sta- 25 
tionary element, commonly referred to as a shoe, 
which provides a surface area of contact 

Since all machinery is not perfectly aligned, and 
in view of the inevitable deflection, however slight, 
across the span of a papermaking machine, and other 30 
small variations in the tolerances, construction or 
operation of the apparatus, the belt tends to migrate 
to one end of the press or the other during operation. 
In the past, this undesirable operating characteristic 
has been corrected by various means, such as by 35 
using movable guide rolls within the looped belt. 
Another manner of guiding the belt has been to mount 
the edges of the belt over a rotatabte disc disposed on 
either end of the press which maintains the edges of 
the belt in a desired position relative to the extended 40 
nip during operation. Finally, guide plates have been 
utilized within the looped belt to maintain its location 
relative to the nip (See US-A-2777331 ). 

However, each of these prior methods of main- 
taining the belt in a desired position during operation 45 
of the extended-nip press has serious deficiencies. 
For example, guide rolls and guide plates disposed 
within the belt require additional equipment and pro- 
duce additional friction, or drag, in the belt while per- 
forming their function of maintaining belt guidance. so 

The belt guide incorporating a rotating disc at 
either side of the belt perhaps provides the most posi- 
tive belt guidance, but also produces the most serious 
deficiency because the discs, in order to operate 
effectively, must be biased axial ly outwardly, such as 55 
with springs, so the belt is under a tension in the cross 
machine direction. This stresses the belt and greatly 
increases its rate of wear since the belt is flexed 



through the nip in the direction toward the longitudinal 
axis extending across the machine while it is simul- 
taneously being biased outwardly by the rotating 
discs. 

SUMMARY OF THE INVENTION 

The abovementioned deficiencies and shortcom- 
ings of prior devices for guiding the belt in an exten- 
ded-nip press are obviated by this invention. Here, the 
shoe over which the moving belt is sliding while pas- 
sing through the extended nip, is mounted for skewing 
movement relative to the nip. This is accomplished by 
mounting the shoe in a piston block which, in turn, is 
mounted in a beam extending longitudinally in the 
cross machine direction. This beam is, in turn, con- 
nected to a framework which is movable by a 
motorized jackscrew attached at one end, or both 
ends, of the framework. The skewing movement is 
facilitated by providing pivoted support rods which 
support the beam on which the extended-nip press 
shoe piston block is mounted to the framework of the 
rotatable roll. These support rods have two pivots at 
either end to permit the rods to pivot in both the 
machine and cross machine directions. 

A control apparatus monitors the location of the 
belt edge and signals a motor driving a jackscrew to 
skew the end of the beam on which the shoe is moun- 
ted in a direction whereby the rotating belt is urged 
toward the center of the press. Since the belt and 
extended-nip press shoe are already integral parts of 
the press, no additional guides or rolls are required to 
effect the guiding operation. Also, since the belt must 
pass through the extended nip anyway, during the 
normal course of operation, the energy requirement 
for effecting the guidance of the belt is virtually nil. All 
that is required is to slightly shift the well-lubricated 
pivoted framework slightly with the motorized jack- 
screw. 

Accordingly, it is an object of this invention to pro- 
vide an apparatus for efficiently and effectively guid- 
ing the belt in an extended-nip press without the use 
of additional guide rolls or surfaces. 

Still another object of this invention is to provide 
an apparatus for guiding the belt in an extended-nip 
press wherein the power requirements for such gui- 
dance are minimized. 

Another object of the invention is to provide an 
apparatus for guiding the belt in an extended nip- 
press which does not stress the belt in addition to the 
stress it encounters during its passage through the 
nip. 

These and other objects, features and advan- 
tages of the invention will become readily apparent to 
those skilled in the art when the accompanying draw- 
ings are viewed in conjunction with the description of 
the preferred embodiment described below. 
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IN THE DRAWINGS 

Figure 1 is an end elevational view of the exten- 
ded-nip press showing the manner in which the 
press shoe is mounted for skewing movement 
relative to the surface of the backing roll. 
Figure 2 is a top view, in somewhat schematic 
form, showing the shoe skewed relative to the 
backing roll axis of rotation. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

As shown in figure 1, a backing roll 10 for an 
extended- nip press is mounted with its bearing hous- 
ing 12 on either end bolted to a short backing roll 
beam 14 which, in turn, is attached to its correspond- 
ing side of the papermaking machine press 
framework 16. The short beams 14 extend in the so- 
called machine direction, which is the direction the 
web of paper travels as it is formed in the papermak- 
ing machine. Mounted to the short beam 14 at either 
end of backing roll 10 are a pair of clevises 1 8, one at 
either side of each end of the backing roll, and a sup- 
port rod 20 is pivotally attached to each Clevis and 
extends downwardly where its other end is pivotally 
attached to a clevis 22 on either end of a correspond- 
ing lower press beam 24 on each side of the press 
frame. 

The clevises 1 8, 22 permit the rods to pivot in the 
cross-machine direction which is at right angles to the 
machine direction. The upper and lower ends of the 
support rods are, in turn, pivotally mounted in corre- 
sponding upper and lower couplings 26, 28 in their 
clevises for pivotal movement of the rod in the 
machine direction. 

A support beam 30 is mounted on either end to 
the lower press beam 24. The support beam 30 thus 
extends longitudinally in the cross-machine direction 
with its longitudinal axis 32 parallel with the longitudi- 
nal axis of rotation 34 of backing roll 1 0. A piston block 
36 is mounted on the support beam 30 and coex tends 
with it in the cross-machine direction. As is well- 
known in the extended nip press art, such a piston 
block includes an open cavity toward the press nip in 
which a piston 38 is mounted for slidable reciprocal 
motion by the application of pressurized fluid against 
its lower surface within the cavity. The sides of the pis- 
ton 38 are sealed for such sliding motion such that lit- 
tle or no pressurized fluid escapes beyond the sides 
of the reciprocating piston. 

On top of the piston is mounted a stationary shoe 
40. The upper surface of shoe 40 is concavely con- 
toured to provide a surface which either coincides with 
the curvature of the surface of backing roll 10, or has 
its surface formed of a slightly larger radius to provide 
a slight gap at its upstream and/or downstream edges 
to permit lubricating fluid to enter between the belt and 



its surface, as will be described in more detail below. 

The shoe 40, in its normal operating position, 
coextends in the cross-machine direction with the axis 
of rotation 34 of the backing roll 10 and the longitudi- 

5 nal axis of the support beam. In the preferred embo- 
diment, shoe 40 is pivotally mounted to the piston 38 
by a small cylindrical rod 42 whose longitudinal axis 
also coextends with both the axis of rotation 34 of the 
backing roll and the longitudinal axis 32 of the support 

10 beam 30. 

Disposed over the top of the shoe 40, and about 
the support beam 30, is a looped, flexible belt 44. 
Typically, belt 44 is formed of a woven mat covered 
with an elastomeric compound, such as rubber. This 

15 belt 44, support beam 30, support rods 20, piston 
block 36 and shoe 40 can be collectively referred to 
as the extended-nip press loading apparatus 46. The 
belt 44 extends in the cross-machine direction bet- 
ween the lower press beams 24 on either side of the 

20 press for substantially the length of shoe 40. Some- 
where about the circumference of the looped belt 44 
is mounted a belt edge position sensing apparatus 48 
which, for example, can comprise a palm guide or 
paddle 50 mounted to a control apparatus 52 which 

25 provides signals through wire 53 to actuate a motor 54 
to turn in one direction or the other according to the 
position of the edge of the looped belt relative to a pre- 
determined, centered position in the press. The motor 
54 is mounted to a vertical beam of press frame 16 

30 and has its driveshaft connected to a jackscrew 56 
which has one end connected to a bracket 58 which, 
in turn, is attached to frame 16. The other end is 
attached to the lower press beam 24. The connection 
of lower press beam 24 to a vertical beam of frame 16 

35 through motor 54, jackscrew 56 and bracket 58 stabi- 
lizes the extended-nip loading apparatus relative to 
backing roll 10. 

In operation, the piston 38 is actuated by hyd- 
raulic fluid by means, not shown, such as a pump, to 

40 forcefully position the shoe 40 against the surface of 
the backing roll with the paper web W and felt F bet- 
ween the belt 44 and the backing roll surface. As the 
paper web, felt and belt pass through the area of con- 
tact provided between the concave contour of the 

45 shoe 40 and the backing roll surface, water is expres- 
sed from the paper web into the felt The web is thus 
compacted and dried to a further extent while passing 
through the extended nip which is substantially 
defined by the arcuate surface subtended by the 

so angle a of the belt, felt and web between the shoe 
over the backing roll 1 0. The direction of travel for the 
belt, felt and paper web is in the direction correspond- 
ing to the arrow 60 on the backing roll 10. The press- 
urized force of contact of the belt, felt and web against 

55 the surface of the backing roll by action of the press- 
urized shoe provides the driving force for moving the 
belt in its looped path of travel. 

When, during operation, the belt 44 tends to 



3 



5 



EP 0 328 844 B1 



6 



migrate in the longitudinal direction beyond a pre- 
determined place on either end of the extended-nip 
press (i.e. in the cross-machine direction), such 
movement is sensed by the palm 50 of the control 
apparatus 52 which signals the motor 54 to rotate the 
jackscrew 56 in a direction whereby the end of the 
shoe 40 is moved in a skewing motion, under the con- 
straint of the pivoted support rods 20, in a direction 
such that the traveling belt is urged by the frictional 
forces of its contact with the shoe surface to move 
inwardly toward the center of the papermaking 
machine, which is to say, toward the center of the 
extended-nip press. 

This skewing movement is shown in exaggerated 
form, for purposes of illustration, as angle p between 
the longitudinal axis 34 of backing roll 10 and the lon- 
gitudinal axis 41 of shoe 40 in figure 2. The skewing 
motion is represented by the double-headed arrow 
43. In other words, with reference to figure 1, the 
skewing motion is substantially in a horizontal plane 
which is tangent to the backing roll 10 ata point where 
a plane through its axis of rotation 34 and the longitu- 
dinal axis 32 of the support beam 30 passes through 
its surface. However, due to the pivoting of the sup- 
port rods 20 in conjunction with the turning of the con- 
cave surface of the shoe 40 over the surface of the 
backing roll, the actual skewing motion may not be in 
a true horizontal plane. 

Naturally, various modifications may be made in 
the apparatus without departing from the scope of the 
invention. For example, a motor 54, jackscrew 56 and 
bracket 58 may be mounted to either end of the 
apparatus to provide increased stability and oper- 
ational control. Also, some other arrangement 
besides the support rods and pivoted clevises could 
be used to movably support the extended-nip loading 
apparatus 46. Finally, the surface of the roll could be 
skewed relative to the surface of the shoe. 



Claims 

1. In an extended-nip web press having a frame, 
a traveling surface, a felt and looped belt co-running 
with the traveling surface, felt and web through the 
extended nip, a shoe and shoe support means oppo- 
site the traveling surface for providing nipping force 
between the belt and traveling surface, the improve- 
ment comprising : 

means associated with the shoe support means for 
moving the shoe and altering the path of belt travel 
and its position in the extended nip. 

2. An extended-nip press as set forth in claim 1 , 
wherein : 

the traveling surface comprises a rotatable roll having 
a longitudinal axis of rotation and mounted to the 
frame ; 

the shoe support means includes a piston block and 



an axial beam supporting the piston block and having 
a longitudinal axis co-extending with the longitudinal 
axis of the roll. 

3. An extended-nip press as set forth in claim 2, 

5 further including : 

belt position sensing means for sensing lateral devi- 
ation of belt travel through the extended nip in either 
direction along the length of the shoe and perpendicu- 
lar to its path of travel, and for providing signals res- 

10 ponsive to such movement of the belt ; 

an actuator for receiving the signals and skewing the 
shoe support means responsive thereto whereby the 
traveling belt is moved longitudinally along the shoe 
surface, as desired. 

15 4. An extended-nip press as set forth in claim 2, 
wherein : 

the shoe support means further includes support rods 
linking the axial beam with the frame on which the roll 
is mounted ; 

20 the support rods include pivots permitting skewing 
movement of the shoe relative to the roll surface. 

5. An extended-nip press as set forth in claim 2, 
wherein : 

the belt position sensing means includes a palm guide 
25 for contacting an edge of the belt, control apparatus 
for providing a signal responsive to lateral movements 
of the belt as sensed by the palm guide, a motor 
operatively linked to the control apparatus, and a jack- 
screw driven by the motor and linked with the shoe 
30 support means for providing lateral positioning move- 
ment of the shoe support means to move the shoe and 
position the traveling belt longitudinally therealong. 

6. A method of guiding the belt in an extended-nip 
web press having a frame, a backing roll having a 

35 pressing surface, a looped felt and belt co-running 
with the web over a portion of the backing roll pressing 
surface, a shoe having a surface defining, with the 
belt and roll pressing surface, an extended nip, the 
steps comprising : 

40 monitoring the lateral position of the belt as it travels 
in the press ; 

providing signals responsive to the lateral position of 
the belt so it travels through the press ; 
moving the surface of the roll and the shoe relative to 
45 one another in a skewing manner responsive to the 
signals, whereby the friction of the belt passing 
through the nip changes along the nip across the 
machine to cause the belt to move toward the center 
of the press. 

50 

Patentanspruche 

1 . Bahnpresse mit vergrolierter Prefczone, mit ei- 
55 nem Gestell, einer bewegten Oberflache, einem Filz 
und einem gewundenen Band, das gemeinsam mit 
der bewegten Oberflache, dem Filz und der Bahn 
durch die vergro&erte Pre&zone lauft, einer Backe 
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und einer Backentrageinrichtung entgegengesetzt zu 
der bewegten Oberflache zum Erzeugen von PreB- 
kraft zwischen dem Band und der bewegten Oberfla- 
che, wobei die Verbesserung umfaBt : 
eine Einrichtung, die der Backentrageinrichtung zu- 
geordnet ist, zum Bewegen der Backe und zum Ver- 
andern des Weges der Bandbewegung und seiner 
Position in der vergroRerten PreRzone. 

2. Presse mit vergrSRerter PreRzone nach 
Anspmch 1, wobei : 

die bewegte OberflSche eine drehbare Waize auf- 
weist, die eine Langsdrehachse hat und an dem 
Gesteli befestigt ist ; 

die Backentrageinrichtung einen Kotbenblock und 
einen axialen Trager aufweist, der den Kolbenblock 
tragt und eine Langsachse hat, welche eine gemein- 
same Erstreckung mit der Langsachse der Walze hat. 

3. Presse mit vergroRerter PreRzone nach 
Anspmch 2, weiter beinhaitend : 

eine BandpositionsmeReinrichtung zum Messen der 
Querabweichung der Bandbewegung durch die ver- 
grSRerte PreRzone in jeder Richtung auf der Lange 
der Backe und rechtwinklig zu seinem Bewegungs- 
weg und zum Liefem von Signalen auf diese Bewe- 
gung des Bandes hin ; 

einen Stellantrieb zum Empfangen der Signale und 
zum Schragstellen der Backentrageinrichtung auf 
diese hin, wodurch das sich bewegende Band longi- 
tudinal lings der Backenoberfldche nach Bedarf 
bewegt wind. 

4. Presse mit vergrdRerter PreRzone nach 
Anspruch 2, wobei : 

die Backentrageinrichtung weiter Tragstangen auf- 
weist, welche deh axialen Trager mit dem Gesteli ver- 
binden, an dem die Walze befestigt ist ; 
die Tragstangen Drehzapfen aufweisen, welche die 
Schragstellbewegung der Backe relativ zu der Walze- 
noberflache gestatten. 

5. Presse mit vergrSRerter PreRzone nach 
Anspmch 2, wobei : 

die BandpositionmeBeinrichtung eine Flugelfuhrung 
zum Beruhren eines Randes des Bandes aufweist, ei- 
ne Steuereinrichtung zum Liefern eines Signals auf 
seitliche Bewegungen des Bandes hin, die durch die 
Flugelfuhrung abgefuhltwerden, einen Motor, der mit 
der Steuereinrichtung betriebsmaRig verbunden ist, 
und eine Schraubenspindel, die durch den Motor 
angetrieben und mit der Backentrageinrichtung ver- 
bunden ist, zum Erzeugen einer seitlichen Positionier- 
bewegung der Backentrageinrichtung, um die Backe 
zu bewegen und das bewegte Band longitudinal tangs 
derselben zu positionieren. 

6. Verfahren zum Fuhren des Bandes in einer 
Bahnpresse mit vergroRerter PreRzone, die ein 
Gesteli hat, eine Gegenwalze, welche eine PreRfla- 
che hat, einen gewundenen Filz und ein Band, die 
gemeinsam mit der Bahn uber einen Teil der Gegen- 
walzenpreRflache iaufen, eine Backe, die eine Ober- 



flache hat, welche mit dem Band und der Walzen- 
preBflacheeine vergroBerte PreRzone bildet, beinhai- 
tend folgende Schritte : 

Uberwachen der seitlichen Position des Bandes, 
5 wenn es sich in der Presse bewegt ; 

Liefem von Signalen entsprechend der seitlichen 
Position des Bandes, wenn es sich durch die Presse 
bewegt ; 

Bewegen der Oberflache der Walze und der Backe 
10 relativ zu einander im Sinne einer SchrSgstellung auf 
die Signale hin, wodurch sich die Reibung des Ban- 
des, das durch die PreRzone hindurchgeht, lings der 
PreRzone uber der Maschine andert, um das Band zu 
veranlassen, sich zu der Mitte der Presse hin zu 
15 bewegen. 

Revendicatlons 

20 1. Dans une presse d ecartement etendu desti- 
nee k une bande, munie d'un b&ti, d'une surface de 
defilement, d'un feutre et d'une courroie en forme de 
boucle qui passe conjointement avec la surface de 
defilement, avec le feutre et avec la bande a. travers 

25 Pecartement etendu, un sabot et un moyen de support 
de sabot opposes a: la surface de defilement, destines 
d procurer une force de pincement entre la courroie 
et la surface de defilement le perfectionnement 
comprenant : 

30 un moyen associe au moyen de support de sabot, 
destine & deplacer le sabot et ^ modifier la voie de 
defilement de la courroie, ainsi que la position de 
cette derniere dans recartement etendu. 

2. Presse a: ecartement etendu selon la re vend i- 
35 cation 1, dans laquelle : 

la surface de defilement est constitute d'un cylindre 
rotatif muni d'un axe longitudinal de rotation et monte 
sur le b&ti ; 

le moyen de support de sabot englobe un bloc de pis- 
40 ton et une poutre axiate qui supporte le bloc de piston 
et dont I'axe longitudinal s'etend conjointement a 
I'axe longitudinal du cylindre. 

3. Presse a. ecartement 6tendu selon la revendi- 
cation 2, englobant, en outre : 

45 un moyen de detection de position de courroie destine 
d detecter la deviation laterale de la trajectoire de la 
courroie a travers recartement etendu, dans 
n'importe quelle direction sur la longueur du sabot et 
perpendiculairement & sa voie de defilement, et des- 

so tine & procurer des signaux en re pons e & un tel mou- 
vement de la courroie ; 

un dispositif d'entratnement destine a recevoir les 
signaux et d incliner le moyen de support de sabot en 
reponse ^ ces derniers, pennettant ainsi a. la courroie 
55 de defilement de se deplacer longitudinalement le 
long de la surface du sabot, comme on le souhaite. 

4. Presse k 6cartement §tendu selon la revendi- 
cation 2, dans laquelle : 
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le moyen de support de sabot comprend, en outre, 

des tiges de support reliant la poutre axiale au bdti sur 

leque! est monte le cylindre ; 

les tiges de support englobent des pivots permettant 

le mouvement d'indinaison du sabot par rapport a la 5 

surface de cylindre. 

5. Presse a ecartement etendu selon la revendi- 
cation 2, dans laquelle : 

le moyen de detection de position de courroie 
englobe : un guide palme destine a venir se mettre en 10 
contact avec un bord de la courroie ; un appareil de 
commande destine a procurer un signal en rSponse 
aux mouvements lateraux de la courroie, a mesure ou 
lis sont detectes par le guide palme ; un moteur relie 
en entrainement a I'appareil de commande ; ainsi 15 
qu'une vis de mise a niveau entrainee par le moteur 
et reliee au moyen de support de sabot, destinee a 
procurer un mouvement de position nement lateral du 
moyen de support de sabot afin de deplacer le sabot 
et de positionner la courroie qui defile, longitudinale- 20 
ment le long de ce dernier. 

6. Procede de guidage de la courroie dans une 
presse a ecartement 6tendu, destinee a une bande, 
munie d'un bdti, d'un cylindre de support comprenant 

une surface de pressage, d'un feutre en forme de bou- 25 
cle et d'une courroie qui passe, conjointement avec la 
bande, sur une portion de la surface de pressage du 
cylindre de support, d'un sabot comprenant une sur- 
face definissant, avec la courroie et la surface de 
pressage du cylindre, un ecartement etendu, les eta- 30 
pes du procede consistant a : 
surveiller la position laterale de la courroie a mesure 
ou elle defile dans la presse ; 
procurer des signaux en reponse a la position laterale 
de la courroie, lorsqu'elle defile a travers la presse ; 35 
deplacer par inclinaison la surface du cylindre et le 
sabot Tun par rapport a I'autre en reponse aux 
signaux, permettant ainsi de modifier la friction de la 
courroie passant a travers I'ecartement, le long de 
I'ecartement dans le sens travers de la machine, pour 40 
faire en sorte que la courroie se d6place vers le centre 
de la presse. 
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